The effect of dietary vitamin C on brood rearing of honey bees was studied using both free-flying and confined colonies. Pollen traps were placed on free-flying colonies for a 3 hr period and the weight of pollen and levels of vitamin C (L-ascorbic acid and dehydroascorbic acid) were determined. The amount of sealed brood in each of these colonies was also measured.
INTRODUCTION
Honey bee nutritional studies utilizing synthetic or semi-synthetic diets have often included the B-vitamin complex since these vitamins are necessary for normal brood rearing (BACK, 1956 ; S ERIAN -B AC K, 1961 ; H AYDA K and D IET Z, 1965 IET Z, , 1972 and A NDERSON and D IETZ , 1976) . Most often vitamin C has not been incorporated into these diets, and to date the precise functions and requirements of vitamin C for honey bees have not been demonstrated.
Pollen, the high protein and vitamin diet of honey bees, is a rich source of vitamin C. The levels of vitamin C in bee-collected pollen have been reported by several investigators (V IVINO and P ALMER , 1944 ; H AGEDORN and BURGER, 1968 ; Hc R BERT et al., 1985) . H ERBERT et al. showed that the level varies considerably depending on floral source of the pollen and time of year. The levels of vitamin C ranged from 136 ug/g pollen (collected in Aug) to 1943 ug/g pollen (collected in May).
Ascorbic acid undergoes rapid oxidation upon storage and changes from the active forms of the vitamin (ascorbic acid and dehydroascorbic acid) to nonactive products. H AGEDORN and BURGER (1968) (HeuseR!r et al., 1985) except in the present study a pollen substitute was utilized instead of a synthetic diet. The pollen substitute was analyzed and found to be free of vitamin C. During 10 weeks of the study there was no difference in the amount of brood reared by bees offered the various treatments. During the 12th week, differences in brood rearing were evident but at that time the colonies were less populous than earlier in the study. Overall, significantly more brood was reared by bees fed either the diet supplemented with 500 pg/g ascorbic acid or the vitamin C-free control, followed in decreasing order by bees fed 2 000 jtg and 1 000 jig. The analysis of variance indicated a significant difference between dates and diet X date interaction when brood rearing was the dependent variable. Brood rearing by date showed that most brood was reared on 10 July and the least on 5 Sept. Since the vitamin C determinations were performed the same day, the trapping period was restricted to a 3 hr period between 1 000-1 300 hr. This period was adequate for early spring collections but in mid-summer (July-Aug.) and late summer (Sept.) much of the pollen seemed to be collected later in the day. According to S TEWART and S HIMANUKI (1970), at least one-third of all entering pollen loads were collected in their traps. However, we noticed if the traps were on the colonies longer than 3 hr the nurse bees began to remove small amounts of pollen from the collection tray. The nurse bees became proficient at removing pollen from the trays especially during periods of pollen dearth (Sept.) so at that time we had to modify the traps to include a protective screen to cover the collected pollen.
The vitamin C levels in fresh bee collected pollen were greatest in pollen samples collected on 4 May and smallest on 6 Aug. These levels agree with the results of an earlier study by H ERBERT et al. (1985) on the levels of vitamin C in pollen collected in 1983 in the Beltsville area. The pollen families with the greatest amounts of vitamin C collected in May were Rosaceae, Luguminosea, and Cruciferae.
Although there were no site differences in the amount of pollen collected by bees over all dates, in several instances, however, individual colonies varied greatly in the amount of pollen they collected. For example, one colony at the APRY site collected 5,2 g of pollen on 6 Aug. (3 444 cm2 brood at the time) while the second colony at the same location containing approximately the same amount of brood (3 199 cm 2 ) collected 51.8 g of pollen.
In a previous study (HFas!R!r et al., 1985) where bees were fed a synthetic diet instead of a pollen substitute all the vitamin C in the body tissue was in the form of L-ascorbic acid. In the present study the vitamin C was present as both L-ascorbic acid and dehydroascorbic acid. The prepupae reared by bees fed the pollen substitute were heavier than bees reared on a synthetic diet, which may be an indication of better acceptance of the pollen substitue rather than the result of nutritional deficiencies in the synthetic diet.
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